Differential DNA sequence specificity and regulation of HIV-1 enhancer activity by cRel-RelA transcription factor.
The cRel-RelA and NF-kappa B (p50-RelA) transcription factors bind to a kappa B-like sequence termed Rel-related proteins binding element localized in the regulatory region of the human urokinase plasminogen activator (uPA) gene. This sequence is highly conserved in murine and porcine uPA genes where it retained the ability to associate with cRel-RelA. On the other hand, NF-kappa B binding was obtained with the human and porcine elements only. Methylation interference analysis showed that NF-kappa B and cRel-RelA had identical interference patterns. Mutational analysis showed that DNA binding was highly sensitive to mutations within the decameric Rel-related proteins binding element core site. However, alterations of nucleotides flanking the decameric IgK-kappa B motif, which preferentially associated with NF-kappa B, resulted in high affinity cRel-RelA binding both in vitro and in vivo. These data demonstrate that NF-kappa B and cRel-RelA have overlapping but distinct DNA sequence specificities. Bandshift analysis with HeLa and Jurkat cell extracts or with in vitro translated proteins revealed that the SV40-, HIV-1-, and interleukin-2 receptor alpha subunit kappa B elements efficiently associated with cRel-RelA, suggesting that this heterodimer may be involved in the regulation of several genes. Cotransfection studies of HIV-1 long terminal repeat-chloramphenicol acetyltransferase reporter DNA with RelA, cRel, and p50 expression vectors were performed in COS7 and U293 cells to analyze the ability of cRel-RelA to regulate HIV-1 enhancer activity. In vivo formation of the cRel-RelA complex resulted in specific stimulation of the viral enhancer at a level comparable with that obtained with NF-kappa B. These data suggest that activation of cellular cRel-RelA may play a critical role in the regulation of HIV-1 enhancer activity.